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NOVELTY - Isolated mammalian cell-surface ***estrogen*** 
comprises a non-stereospecif ic binding affinity for 17alpha 
***estradiol*** (a) and 17 beta- ***estradiol*** (b) , 
epitope in common with the ***ligand*** ***binding*** 
ER-alpha ( * **estrogen*** receiptor) and increased presence at 

***caveolar*** or ***caveolar*** - ***like*** microdomains of 
cells on which the receptor is present. 

DETAILED DESCRIPTION - INDEPENDENT CLAIM is also included for 

(1) composition comprising lipid membrane, other than that of an 
intact cell, comprising (I) ; 

(2) method for determining whether an agent specifically binds to 
the receptor of (I) comprises contacting the receptor with the agent under 
suitable conditions, detecting the presence of any complex formed between 
the receptor and the agent; and determining whether complex is the result 
of specific binding between the agent and receptor; 

(3) method for determining the affinity with which an agent binds 
to the receptor of (I) relative to that with which a known ***ligand*** 

***binds*** the receptor, comprising concurrently contacting the 
receptor with both the agent and a ligand that binds the receptor with a 
known affinity under conditions which permit the formation of complex 
between the receptor and the ligand, determining the amount of complex 
formed between the agent and the receptor and comparing the amount of 
complex between the agent and the receptor with the amount of complex 
formed between the agent and the receptor in the absence of the ligand 
(where a ratio of agent in the complex (between the agent and the 
receptor) to that complex (between agent and the receptor) greater than 2 
indicates that the agent binds to the receptor with less affinity than 
does the ligand, a ratio of less than 2 indicates that the agent binds to 
the receptor with greater affinity than does the ligand and a ratio of 2 
indicates that the agent and ligand bind to the receptor with the same 
affinity) ; 

(4) method for determining whether an agent is an agonist of (I) 
comprises contacting the receptor with the agent (under conditions which 
permit the formation of a complex between the receptor and a known agonist 
of the receptor and the generation of a detectable signal upon formation 
of a complex between the receptor and the known agonist) and determining 
whether a detectable signal is generated and the generation of such signal 
indicating that the agent is an agonist of the (I) ; 

(5) method for determining whether an agent is an antagonist of the 
receptor (I) comprises contacting the receptor with the agent, in the 



presence of a known agonist (under conditions which permit the formation 
of a complex between the receptor and the agonist and the generation of a 
detectable signal upon formation of a complex between the receptor and the 
agonist) and comparing the signal, (generated if any) with the signal 
generated in the absence of the agent with the generation of a signal in 
the agent's absence greater than that generated in the agent's presence 
indicates that the agent is an antagonist; 

(6) method for activating the MAP kinase pathway of a cell having 
on its surface the receptor (I) comprising contacting the cell with a 
concentration of 17alpha- ***estradiol*** of at least 0 . 1 pM and less 
than 100 pM (under conditions permitting the 17a- ***estradiol*** to 
bind to the receptor) / and 

(7) An article of manufacture comprising a packaging material 
having 17alpha- ***estradiol*** sufficient, to raise the subject's 
plasma 17alpha- ***estradiol*** concentration at least 0.1 pM and less 
than 100 pM and a label indicating a use of the 17a- ***estradiol*** 
for treating a disorder of neurodegenerative disorder, a 
neurodevelopmental disorder, a sexually dimorphic childhood disorder of 
cognition, a uterine disorder or a pulmonary disorder. 

ACTIVITY - Cerebroprotective; Vasotropic; Neuroprotective; 
Nootropic; Neuroleptic; Endocrine -Gen . ; Tranquilizer; Respiratory-Gen. ; 
Gynecological . 

MECHANISM OF ACTION - MAP kinase pathway activator. Test details 
are described but the results are not given. 

USE - (a) is useful to treat neurodegenerative disorder. 

(particularly stroke, Alzheimer's disease, Parkinson's disease in humans), 
neurodevelopmental disorder (particularly schizophrenia, Turner's syndrome 
or Down's syndrome), a sexually dimorphic childhood disorder of cognition 

(particularly learning disability, infantile autism, delayed speech 
acquisition, attention, deficit disorder) , uterine disorder (particularly 
Turner's syndrome), pulmonary disorder (particularly immature lung 
development in a preterm infant (claimed) . 
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AB 17beta r ***Estradiol*** is a greatly under-appreciated neural 

growth and trophic factor for the mammalian brain of all ages. Like other 
growth factors, such as the neurotrophins , 17beta- ***estradiol*** 
influences neurogenesis, neuronal differentiation, and neuronal survival 
of its targets throughout life. ***Estrogen*** elicits 
developmentally regulated dif f erentiative effects, which are not normally 
seen in the adult brain. However, re-expression of this developmental 
response occurs in the adult, following loss of trophic support, whether 
induced by ***estrogen*** deprivation or brain injury. In addition to 
the classical intranuclear * **estrogen*** receptors (ER) ER-alpha and 
ER-beta, we have recently identified a novel, plasma membrane-associated, 
putative ER that is neither ER-alpha nor ER-beta, which we have designated 



•ER-X' . ER-X is a development ally regulated ***estrogen*** -binding 
protein, present in wild- type, ER-alpha gene-disrupted (alphaERKO) and 
ER-alpha null mice, which is re-expressed following ischemic brain injury. 
The preferred ligand of ER-X is 17alpha- ***estradiol*** . Although 
ER-X shares some homology with the C-terminus of ER-a, it is not an 
alternative splicing variant and may be a new gene. While ER-X appears to 
mediate 17alpha- and 17beta- ***estradiol*** activation of the MAPK 
cascade. ER-a. in contrast, is inhibitory to its activation. 

***Estradiol*** activation of MAPK/ERK may be particularly relevant for 
neuroprotection during aging and Alzheimer's disease. (C) 2004 Elsevier 
Inc. All rights reserved. 
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AB ***Estrogen*** is an important neural growth and trophic factor with 

influences on neuronal differentiation, survival and plasticity. We 
showed earlier in postnatal mouse neocortex that 17alpha- and 17beta- 

***estradiol*** elicit rapid and sustained phosphorylation and 
activation of the MAP kinase cascade, including the isoforms ***ERK1*** 
/2, which translocate to the nucleus. Here we show for the first time 
that ***estrogen*** activation of the MAP kinase cascade in the 
developing brain is mediated by a novel and unique, membrane-associated, 

***estrogen*** receptor (ER) that is neither ER-alpha nor ER-beta, which 
we have designated "ER-X". "ER-X" is developmentally regulated in both the 
brain and the uterus; binds ** *estrogen** * with high affinity; and 
exhibits homology with the ER-alpha ***ligand*** - ***binding*** 
domain. We also show that ***caveolar*** - ***iik e *** , neocortical 
plasma membrane microdomains of wild-type and ER-alpha-def icient (ERKO) 
postnatal mice are enriched in "ER-X" in association with a multimeric 

***caveolar*** complex comprising, heat shock protein (hsp) 90, pp60src, 
members of the MAP kinase cascade (Ras, B-Raf, MEK1/2, ***ERK1*** /2 
and Rsk) , and flotillin, an integral, neuron-specific, ***caveolar*** 
protein. ***Caveolar** * association positions ER-X uniquely to 
mediate rapid, non-genomic effects of ***estrogen*** and activate a 
broad array of ERE and non-ERE-containing genes that may underlie the 
dif ferentiative and neuroprotective actions of ***estrogen*** in the 
developing brain. 



